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Abstract of JP20031 37555 

PROBLEM TO BE SOLVED; To provide a cathode material for a lithium secondary battery superior in cycle 
characteristics. SOLUTION: The lithium nickel manganese complex oxide as the cathode material for lithium 
secondary battery is denoted as general formula (1): LiXNiYMnZQ(1- Y- Z) 02 (in the formula, 0<X<=1.2, 
1<=Y/Z<=9, 0<(1-Y-Z)<=0.5, Q is denoted as one or more elements except nickel and manganese). When its 
basic structure is assumed as hexagonal crystal (a=2.87 &angst (± 5%), c=14.13 &angst (± 5%) and space group 
R3 (-) m), the complex oxide having long periodicity of 2 or 3 times to one direction among 3 equivalent [1 10] 
directions is used. 
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■kmzbtfx'%, torn. mmzft-kZithz 
btfxzi. mm®&<ni)mizmz®mzti%^tf. m 

JX)Vm.mz%mbX y y - 1 &»IA$ii:-?» 
^ i: fcct XSXiVp hXy 'J -^^M^ ( #BJJiffl» 
kfcV^Tti. ^ii^mn fcus ) 

^H^i:LT, »#1 OOm/sJJU:. #4L<(i2 0 
0m/sfiLh' s Stt»4t<«3 0 0m/sULh-Ci« 
St^ixl. . h 4 0 /Jn£ -t ¥ S i; |{pSciinMt Lfc < 

simmjctti o o om/sjaT?**. 
jxummt. m>%mmiii?&zbtfx'%z>i> 
<7>x'$>tiif£<.mkfrhmwi><r), mm. #hf^ 

2 7 9 7 0 8 0#^5«(ClE«8fLT^4 i 9 
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fcfiM^y? u-xiZm'xZmA-fhcotfm I 
l\ z\<T)& 3 &lf it k -f £ £ J: i 9 . 

mm mm±% < -£4 z t &*jmt% o . s 

tt, ®^5 0°CW±. #*L<ti7 0 , CJ2LtfcU IS 

1 20-cmr. »^l<{si oo-cOTtf*. asa* 
as*oisiiH#± t § "Ttttt* 4 ** 4 . 

C0041] i^J:dfcLTi!awaft-f4ifct:J:-oT 

T^a^fixiifi t<ti5 o /imOT, $ burnt L< 

(± 3 0 ^ mOTi: &4 «k o £1"4 . fcfc'U ht*)iz^ 

s*aaj«»tc< v^ndfcft4<oT. aflffcUMmja 
t#r#4. 

mm. mmmztiz. mmsmt. muumm 

4 'J am. v y#>ig, >y ^vMi#<offl^c 
J: oTS&4 ®^7 0 0'CJiLh. 2?£L<{i:7 

2 5'CliLh, $^>^^t<{i7 5 0'CJiLh, §4>fc» 
* U < te8 0 0 e CW±T'& 0 . tiiMtt 1 0 5 0"Cm 

T,»*L<i4iooo 'cvxTx% h . aiifcwsf 

[0043] ftAi«w2aue^j:-9T mm 
y^ym^imm h tuc < < & o ■* * ? 

£9-f 4£>T\ &£L<li2 5»MT. S&fcffiL 
<Wt2 0B*HIJaTCfc4. 



[0044] ISftKWa^fc^ 'J Mrtvif 

J^H-4 £ t L < ; flf>J^tf 5-C/m i n . J^T<7> 

it. wmMtizM<om*?wmzj&tx. mm<m 
mtttfAmmm*. m^TJizfyw^-mtfxm 

ox,* uas»flasauiii8»T*4. 

[0045] ft&£ttjmMRKi& ±ie^?s^. 

{f^*p, tgfflp. hy*>w* u~-?v-*)iymz 

xmtix mi ( 0St ) Lfctsca3t*T •< ntai 
1-4 . ^aj $ tifzmimmm e ( a«*ki t »*sl^ 
f^j^js) ±#v^a : fo*&»ii?ttiica (o<<9< 
9 0° > fc a o . /jvs v ^ <o*^ttfflBmax*4a* 
sjtSL (9 0- <&<\ so- ) t^s. suesfutft* 

Tli> Witf 0 . 1 fiS%^"9"X ^ 'J h 'J 
7K?M^W4£t^*C-#4. 
[0046] *^c7) ij - 7 ^wvy^y^gt 

ftih«]ES$iim tut, u^-*>az^ 
mkn.mkwmk&Gt&-d&mx'b*). 

SS^4. 

[0047] iE^ti, ii^pfS 'J f-tyA.— >y y^' 

y it^it'fktt* i 4> ^ 4 wmm t'U yy-tit^t 

4. 4fe. jE»4, WKUf">A--yir;P*?y^ 

*U K*S1-4£fcU:J:0S8itt4.ri:*^4. 
[0048] iEailtffcUi. LiFePO,^«to 

V**7A- v rivv y$y&GmcMWn 'J f-7 
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TkJ;V\ 3EWl*<W8m<m&±.. 31* 1 0 Sl% 
JSLfc.. #*L<tt3-Q«*KJ2Lh. L<tt 5 

o as%iiUiT'^ o s ii« 9 9 . 9ss%ot, mi 

<tt9 9MX«TT**. £*?*k*««ttH«WSI 

[0049] Ate, y^-k UT 

lis ^U7 7-fkt'^'JrX 

nifl/y, 7«y#'fk5KU7'y'ffch*-'JT>. EPDM 

(x^uy-rnti^y-i/'xyHTC^S^) , SB 

R (^fby-yj'yX^A) „ N B R (T^'jD- 

HJ/u-y^xya'A) . 7^^. #yft«t'~ 

wu-xm/trnftytii. jEWtww y?-<rm 

-£4is S1&0. lMfi%fcLLs *?AL<lilSS%ia 

±. $ izm i<i±5 sa%&±x'$> o s m 8 os 

*%UTs »*L<Ji6 0fifi%OT. s?£>«!?AL< 
li4 0fift%&T. *t#^UIil01IXOTt* 

nx^-riziEm^mmmmt^i. ■*M9iv® i m 

JftWWHSttS: Tlf S £ £ & . 

[00 50] Bua, mftmw&fttbhtzvm'm 
mmmtixa. ?mm. xmrnmn 

t **r * s . ^^ssijofteii. o . o i a 

«%W±. #AL<fi0. l«ft%ia±, 36(cff*L 

< ti i afi%J2Lfc$) o , a# 5 om&ot, » * i 
a** 4. 

[ 0 0 5 1 3 4fc. 75 U-S»k LTfct >U V?- 

7?»J;lHBtXf-/k ^x^Uh'JTSy, N-N 
- *)V7 5 7 7°o \1)V7 $ y s Xf - V is K % 
f b5tHn77yfW«:tm^. Ate, * 
fc4HBt*k J*«0H*fcJll£T S B R^O^r-y 

7 7 'J -ft** £ b i T'# I) . 
E005 21 jOWaJPStt, iMSl~l OOOAim, 

#*u<iii o~2oo^mgjKT'^-i>. m-tz&tm 

iifllsl&l.. jEffiteffiffli"4ft**0«Ki:LTti s 7 

£>fts #AL< 147/1^ x^AT&l.. mm*c7)JI$ 
lis 51^1-10 00 /im, #AL<li5-5 0 0;um 



lis sawio3te««f**±tf 4tey>D-7-7*wx^fc 

^l&t®<0^«k tflis U^^A^yf-^AT^S 
[0054] neKXfffKitt fcRUg§ii=Srv^ Hffi 

Jslt/s 5^3-^7s. 5?A^3-^7s. ^flSRt^^ 

f-^MLtetco^^, i-H^a-^x, f 
vf-3-^Xs 7x7-;^flgs ^ B B H -b^P-X^c7)^ 

7'7-y^s 7Hrf-Uy77«y^s t; 7 f-»«««W»*f 

[0055] HIZ. H«aMttLT. SnO, SnO 
2 , Sn,. x M,0 (M = Hg, P s B. Si. GeSte 
liSb, tete'L0^x<l ) . SrijOj (OH), , S 
n 3 .,M,0 2 (OH) j (M=Mg, P. B x Si, G 
e. SbXIiMn, tete'L0^x<3) % LiSi 
0 2 . Si0 2 XliLiSn0 2 f^ftf|,;!:m 

nffigmtixm^xtx^. 

[0056] ft©i®Ss IE«0*&kR*, tffilS: 
^s 'i«fc:jKt.TffifflSii4#«»m>^5U-il«k 

t-Tiis jEmx'®mt&i><7)tfflmc?>i><7)$mt$>z 

ktfXth. Ate. SSomiftt LTlis iBs -7^ 
/Us x v ^M.ydf|H^EAtffiffl$^ ^ 

[0057] iEmt%mt<7)mz*;^u-?-imi- 

4*^4. »f'?LttOft^7^;l'A^fflv^ii. sKU 
f h57;^oxfi/y, ^'Ji^f;K ay, -fe 
^o-jz.r-teT— hs xhn-fe/yn-^, ^UT.;^ 
y, sKUT^yo-HJ/k ^U7>yfkh*xUTys ^ 
Urnh'Uy, ^r'Jx^-uy, XVfTyWWJtU 
7 jymftTZm^&zbtfXZZ. Ates ^77^1 
^c7)^^7 ^t-^-^>, ^5^H«fi:^^l»tk<0- 

^^jK'J #P7 ^ y^a^WSfA t < s Irfi-feA^ 

[0 0 58] ^UX^l/y-feyNV-^-(7)J®^, Sig^ 
ttffiW&jSfrhlBXiH-MriiV ^uyxhiz t if 
$?AU<s ^^SWTISIi»AU<li5 07Ts Sfe 
fc«F4U<ttl 0 077s *fcff*L<ttl5 07iT* 
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h. QttfrHLnimt. #?iL<{±5 0 07K JStt? 
il<U4 0 001; fti#*L<Ut3 0 07rc*4. # 

[00 59] t^*ffl&V-?*>J*z.$Mfc£isttl 
Ate*. ?*hy»L - hum «*fltfHbk*su 

x*-f-;Wfr&»* Sr^ffl-t •§» Cl b I. Ztibtott 
$®&:'i><?)&HiPt&b* K y'x 

f-/P#-#*-K ^f-/I^xf-/^-^-h % rnt 

uy#-#*-K xf-py^-^-h s rfi/^ 

K t'Xl/'ytf— k t h^t h'0 7 7 

>\ 2->f^f b7tpn77^ 1, 

4->f/H2-^;y, i, 2-v^hdf>/ 
x^y. i, 2-i/xhdfi/x^y v r-7fay? h 

i, 3-^V7y, 
*Vyy. ^'xf-zkc-r/k ^7^, .Xf-zk*;!/ 

h'J/k yfa-h^K r?l/o-MJ;k 1, 2-iS 

*isY. 'Jy&hU-X-f/k yyKM>xf-;l^<0JS|ji 

[0060] ±iEO««t{i s ®5?M£ft¥8t£-££> 

T\ k ti. 2 5 "C^tJttl. ttBHUM* 2 0 

J2^<0<fc*fll*»M-4. SbtPlMSWT', 
y#-*'*-k rn t-py h&tf^h^o 

m L^-fk-^^m^^fc^^fii. ^ t t>wt lw m 
m%mk^<7)%mm,z im&ts m Kit 20 

[006 1] £ fc£<3S«fc*JB§ LTHfc 

LiC10 4 , LiAsF s , Li P F $s L i B 
F 4 s L i B ( C 6 H 5 ) 4 N LiCU LiBr.CH, 
S0 3 Lk CF 3 S0 3 Lk L i N ( S0 2 CF 3 ) t% 
LiN (S0 2 C 2 F 5 ) 2 , L iC (S0 2 CF 3 ) 3s L 

1 N ( SO3CF3) ,**WS>*u Ztlt>ao*>'J?% 

0 2 n 2 o s co, so : m<r>tix*?m-*r)vyrA 



%x*±Mmm.imi!t®mzmtoixbx\,\ 

[0062] «4HTO*JJW*tt«1-S*£fci ; m 

y**jM *y£wiA *>mnmn^m?*tii 

k *rurnb>y^df^ k m^fWA $y«? 
I < ttffl $ fi* . * £ o stHP fc*t ±IE<0 

[0063] *tfSH**H*£ffiffl-r4iJtefci , £co 

SS^«cOEI^»« h LTJim^s Li 
I. L i 3 N s L i i + ,M, T i 2 . x (P0 4 ) 3 (M=A 
i. Sc, Y, La) , L i 0 .5-3iRE 0 . 5( ,Ti O 
3 (RE = La. Pr. N d , Sm) mfiWfktl. ft 
MtoMtWMtk LXUmiii. 4. 9 L i 1—3 
4. lLi 2 0-6 1B 2 0 5 , 33. 3Li 2 0-66. 
7SiO 2 ^K-fk^5X^0. 4 5LiI-0. 3 
7Li 2 S-0. 26B 2 S 3 . 0. 3 0Li 1-0. 4 

2Li 2 s-o. 28Si s imnmmuy xmmf 

btih. z\ixh?>o%&+j:<bi*\W)±<7)i><n*m^ 
h^btfX'%h. 
[0064 ] 

<*Mfi?iJl> 

( i ) o^M,~yir)^>^ym^m^(r>mt 

Li OH • H 2 0. Ni (OH) 2 , Mn 2 0 3 3r-tfmi 
&&X\ Li:Ni:Mn = l. 05:0. 50:0. 

so (^/uit) b^hXoiznAi, z\tnzm.^mi 

X®BftWk%l 6fi*%OX7'J-^SL^. Z\cox 
(z/y~?)V^s*-TyA ?A S-$)UKD 

tt**BMa»ittt ( h**v?ttm iz±<offlfei 

^a*ftO HHeW fcHS L s Ko - ^ - Sr x 5 1» 

fiKil 1 5 OmP a • sT'^ofo. 
[ 0 0 6 5 ] mz^Xy V-&ZM#i;Xiimz7l> 

yA^~) zm^xvummzfiitz. z^mmf 

XbtX^mmW «H»#;M*A*tt4 0m»/mi 
n, ^^A0P^mi8 5^Ct L/c. f Lt. m 

na»t: j: o ^fenjtjsttft^* 9 o o°ct i on#ra^ 
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( 2 ) gmmmmm 

[oo6 jnannE£ 3 o o k v t Ltzmmm 
wrmtm < b£wbj«h -9ooo) mw zti 

j*wx-miiz. m&mLizm^mttvm® 
mw-yzmtiMz. mmm : ?m.M<m®mi 

r^y^tcLX'^mi-wm^-y^mhwmi. 

VrW-yZtmt . Sfcfc, BffiM- 

y*®m itz i asfto^tx^^-^gtixi^ 

[0067] ■ »» 5 0flr> ^ - y<D&mx*X 7 N 

«u ?4 \s? vxx«> vt^<m!&twms: (n?Wi 

^7 hiz^xmmtxxv \>i&>fi&im&. zti 
m—wct&frt'ofrx-\ mmmm^tz. nmh 

tltzfefkX'te, ttWrAX-yhlt. LiM0 2 (M=Mn,Co,N 
i) fcSMWtfdTflL a = 2. 87A (±3%) s c = 
14. 1 3A (±3%) , 2IS^R3 (-) m fc«tO 

■titzi)K zti^znixzcommmvyttxtefm 

X'Z tt V ^EBfr** 7 h #aj& LT ; k tl 
tz . <r ii£i$fflfc:J!Wr LtztZb. tt&<vm5% 3 * 

c utjwris** a 1 1 m 2 k t^-t. znmi.fr h . 
*wmm&if±M&-<%&<7) ciio)*i*i<o d *>co i *ifij 

ftfrl. &tz. a^fcJoT^f&JSJIBfcfcoi,^ 3 



fcZftfz. 

[0068] £*>jESB$S«BKfc:oHT , S6ttX>) 7 h 
0 . 2 5 *\ ifcStXD 7 h 0 . 2 5', RVZt 7711s 
0.0 2' (CTXRD«Jg*ffr>fct;^ s ±lfi^3fg 

JWIIkffaJtie-^iWBISiifc. CuK 
a (Kttj : 1. 54 0 6 A. Ka 2 : 1. 5 444 A, 

5 8Afct-^*«iBI83h., £<9tr-?{i [110]* 
rt»3«fjBJB(cB[S1-4(l/3. 1/3, o)amx 
(003) WEIJft-?fcfllllSfU 18. 6 0 
' <0tr-?§ftg£A, 2 0. 5 8* <Dt'-:?5ftg£Bk 
t£ks B/A = 0. 03T*-9fc. 
[0069] _hM#£>iifc D ^ A - 7 ^-rjoyvfc 

( 3 ) jE«<0fW{i:§JIWi»X^u- MS® 
V**7J»-v!ni<~?ytfyn%fflm7 5M&%. r-t 

fVyy'y 7 ^ 2 0fi4%, sKU r YyJlV^u^V 

yj^y-5mm.%com^xnmuzi>coim-x+^ 
fflv^Tjrt>ftv>fe. z<m, ^mmmsm^ztc^ 

[0070] #^><lfelWEjEa*Ki«ik L i ifcWh 

iEi(12mm*) £g# N f cojifc-feyci/-^ fc UT 
H$2 5/xmco^?Ltt'-K , Jxf-b'y7^;PA$:l# s ^ 

LT. lmo l/LO^ytt'Jylg'J^A (L i P 
F 6 ) *»J»S-*JtXf-U^-^-h (EC) kv* 
Xf-;^-^-h (DEC) ^^^3 : 7<0^ 

[0071 ]£*Lfc, 0. 2mA/cm*«Ojt*S3fe 
114. 3VT1tV\ OVYT0. 5mA/cm2(0^ia 

is 3 . 0 v-cff -a fcnojEasnrtuwaottafc o 

8B5tl^4Q c mAh/g. lU^Kl^M^Q^mAh 
/gSrSI^Uc. *^)tt*Q c = 16 3. 7mAh/g, 
Q dl = 1 4 4 m A h / g Xfo ~> tz . 

(4) mmmtmmsm 

nm®mt ixco^nmjs^i oumcomwm 

(d002 = 3. 35A) t. 'Uyy-tbxnxv 

7yftt-U^ f ytfcMlfeT-9 2. 5:7. 5(0|iJ-& 
U fta^JWX5'J-kUfe. ^OX7'J-^20^m 
Jtfts 1 2 mm fcfl"&»# . 0 . Ston/cmif 
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ttmt LXWM-t^t:^. 0. 2mA/cm!^f 
SfST'ft&teL i A *y£i&j^$-tM>!j^£TP.ao VTlf 

f mAh/gt Lfc. 

tg&HMiUv:. BP*>. IE^&^±fciES ( 1 2mm 4>) 
#7kmMMW®k IX. lmo!/L 

<ryf-<7v\V)yW)^^ (Li pf 6 ) mm^tz 

^J-\s>*-#*-h (EC) fcyXf/W-^-h 

(dec ) o#«#$3 : icommmmmt ix 

[0073] 

[it i ] iMvs^icaaf g ] /nrnmntrnm ( g) = 

(Q f /1. 2)/Q c 'i:^l>J:o^^L7t. 
(5) +tA?)VWk 

i u^wm^ kicj 

[0074] 

[$C2] lC(mA)=Q (I1 xlEflivS%«a*(s) 
[0075] titmi^X^MMO . 2CjffiM2V'( ? 

ivmim^ i cffitm 1 im 7>um \.\ mz 5 o°c 
osiaT'^mao. 2c%nn,i^^)u. i^x'%m 

%L 1 C3m« 1 0 0^ ^Ofi^ff ofc. &*>ft« 

S - 



JJRJ44. 2V. TB8«E»i3. OVfcLfc. .T<7,i$5 
1 C£R*n 1M ^;PtOiai^) 1 '1M ^/Ug 1 

jmks*q"r ( 1 ) s n-v-i 7 /uscDumMm 

Qh ( n ) <0W^Sr»aiH ?;U**tH$*P ( n ) , 
HP*> 

[0076] 
[83 } 

P(n)(%)=!Qh(n)/Qh(l) > X100 

tu znmx-^nnm&zimit:. 

P (50) = 94. 8 (%)Tj>-?£. GUiOlftft** 

<JtWJl>?iMvy^y67j<^ii%, 51^-7^6* 
ftWS-^/UfC'Mn/N i = l/li:fc4J:3ft*U 

6 O-ClcJn&U it*¥l&#<o7ki^y^A7j<?M£ 

0 2 fet t , 7Ks?-ib y wjjmmt 7 w t % t Uz . 

?ilT^Tft$^t3h r}«tf^t x M&£&ffll£f£ 
ZPj&U 5 0'CT'2 4h rK^L^. 
[0077] SatH&ABHfcfc *!HfcU 1 
Li/(Mn + Ni) =1. 05/lk**J:dfc(fe« 
TiI£U «j£U:. «fi!Ufefrl±2SlTl 0 3 5'CCl 
Ohr. 3|*«!V ^T7 0 0*0^2 4hrt Lfc. %^tl 

tz v+*7J±- -v y#y^i£fttf?s<7>x RDt, n 

t3/Kt. 04(C*SVVC % 2 0. 80* 

nil s fix v > 4 *^ c: & f- ? (j «j a v > a vmc 

m<?)2 1 3«(C»*$il4t>0"C*»). 

[0078] 
[^1] 





Qc/mAh/g 


Q d /mAhfe 






16 3.7 


14 4. 9 


94 . 8 




15 0.3 


99 . 9 


9 1.2 



[0079] 

[fcBJJtftf&IU *»!8tJ:*itf» WfttftifciiWu *m 

u f->> a - -y ?juv>*fy®&mkmm z\ttf?% 
h. mz. *%,mzM$. ^mm-v-m^mm 
* fjvffltizimtz v i-v&-ft.imi l zmx'$ &v? 
*j ^ - > y "nv^vaym^mitm^h z. t &x$ s . 



[HfflOfB#*KW] 

[Hi] nifiM i tit ^ yf>A^7 ^a-^a 

[02] HWJlt1#^U^Ac:-y^;Ht^B 

[03] ^jfew i tii/c -7 inm-smim 

COXRDT'S)-?. . 

[ 04 ] jtwj i th^ y-f-^A— 7 tnvn^mm 



